Emergency Medicine—Anaphylaxis, Respiratory Instrumentation
Anaphylaxis


Anaphylaxis is due to massive release of chemical mediators from mast cells and basophils.  Can range from mild cutaneous to severe systemic.  4:1,000,000 deaths seen annually.  Patients die within 1st hour of symptoms.  The quicker the onset of symptoms, the more severe the response, leading to hypotension and death.  Usually parenteral from drugs or venom.
Pathophysiology

1) Type I hypersensitivity reaction – on re-exposure, the antigen combines with IgE antibodies bound.  IgE on the mast cells leads to degranulation and release of inflammatory mediators such as histamine.  Histamine acts on organ systems leading to dilation of blood vessels, fluid from blood vessels into tissues (swelling), constriction of bronchial smooth muscle (wheezing), and depression of cardiac function

Etiology

1) Medications – PCN, sulfa, Aspirin, ACE-I

2) Foods – shellfish, peanuts, eggs

3) Insect bites/stings – bees

4) Pollen rarely causes anaphylaxis

5) Risks include prior allergic reaction
Types

1) Anaphylactoid reaction – non IgE mediated.  Requires no sensitizing exposure, therefore can develop reaction on first exposure.  Have the same common pathway, through mast-cell degranulation.  Caused by some drugs on first exposure such as x-ray dye (most common), polymyxin, morphine
2) IV radiocontrast – pre-treatment with antihistamines or corticosteroids and use of low molecular weight agents leads to lower rate of anaphylactoid reactions.  Reactions to radiocontrast are usually mild.  Referral to allergist and desensitization and EpiPen

3) Food allergy – symptoms usually mild and limited to GI tract (lactose intolerance).  Common foods include nuts, legumes, fish, shellfish, milk, and eggs

Factors Influencing Severity of Symptoms

1) Degree of host sensitivity

2) Dose, route, and rate of administration of offending agents – parenteral results in faster, more severe response than orally

3) The faster a reaction develops, the more severe it is likely to be
Clinical Features of Anaphylaxis

1) History as presented by patient – symptoms begin seconds to minutes post-exposure

2) Respiratory symptoms – dyspnea, wheezing, stridor, chest tightness

3) Skin features – urticaria, intense pruritis.  Lesions of urticaria are red, raised with central blanching.  Borders are irregular  If skin reaction is only local, systemic manifestations are less likely

4) Abdominal pain, vomiting, cramps, diarrhea

5) Cardiovascular symptoms – hypotension, dizziness, syncope

6) Angioedema - swellings
Diagnosis

1) Clinical

2) History – exposure to stressors

3) Exclude other diagnoses
Differential

1) Vasovagal reaction

2) Asthma

3) AMI

4) Epiglottitis

5) Foreign body

6) Carcinoid tumor

7) Hereditary angioedema
Emergent Management

1) Airway – intubate if necessary.  Cricothyrotomy kit should be ready

2) Breathing – O2 and nebulized Albuterol for bronchospasm

3) Circulation – crystalloid fluids for hypotension

4) D/C antigen exposure

5) Epinephrine – severe respiratory distress, hypotension, and laryngospasm.  IV 0.1cc 1:1000 solution in 10cc over 5-10 minutes followed by epinephrine infusion of 1mg in 500cc at 1-4mcg/min.  If symptoms less severe, then 0.3ml 1:1000 SC every 5-10 minutes until desired response.  In pediatrics, give 0.01mg/kg SC

6) Further treatment – antihistamines, H1 blockers such as Diphenhydramine 25-50mgIV.  Steroids such as methylprednisone should be given for persistent or delayed response 

7) Glucagon – for patients on BBs given 1-2mg q5m for hypotension refractory to EPI and fluids

8) Patients should be observed for 6 hours if they received EPI – discharge only if mild reaction

9) Severe reactions should be admitted to ICU – chance for rebound

10) Consider EpiPen – low patient compliance

11) Antihistamines and prednisone – 4 days so allergen is completely out of patient

12) Referral to allergist

13) Wear ID stating allergy
Complications

1) Death due to respiratory compromise or circulatory compromise

RESPIRATORY INSTRUMENTATION

Bag Valve Mask/Oral Airways/Mouth to Mask


Oral airways help remove the tongue from the back of the throat.  BVM provides positive pressure ventilation.  A self-inflating bag accepts 15 L/min oxygen flow and is detached to end of BVM.  Allows for continuous flow of 100% O2.  Need tight seal between mask and face.  Can lead to abdominal distension.  The cricoid pressure-sellick maneuver assures air is going into the trachea.  For prolonged BVM, pass NG tube.
Oxygen Delivery Devices and Other Equipment
1) Non-rebreather-mask – high flow O2, up to 90-100%.  Given with 10-15 L/min of O2.  Used to deliver increased concentration of O2 for asthma, trauma, pulmonary edema, CHF, or MI.  Simple face mask has no reservoir and can deliver up to 60% O2

2) Venturi mask – administers specific amount of oxygen depending on the mask adapters.  Includes 24, 28, 31, 35, 40, and 50% oxygen.  Worry about O2 sat. in COPD patients because they cannot take too much O2.

3) Nasal cannula – delivers 6L/minute of 20-40%.  Make sure patients are not mouth breathers.  Instruct patients to breathe through nose.  Comes in low-flow form.  Can be used in hospital or home.  Used post-op or with low O2 sat.

4) Nebulizer
5) EpiPen – delivers either 0.3mg EPI (if >66 pounds) or 0.15mg for EpiPen junior (<66 pounds)

6) Peak flow meters – measures amount of force with which air is blown out of lungs in L/min.  Simple form of FEV.  Known as peak expiratory flow rate.  Can be used in children >5.  Blow quickly and forcefully.

7) Pulse oximetry – measures % of hemoglobin saturated with O2.  Red light is absorbed by hemoglobin.  Amount of light absorbed by hemoglobin is given in %.  Good for O2 sat 70-100%.  Do no use in vasoconstriction.  Cannot distinguish from carboxyhemoglobin.  Can’t use in patients with CO poisonings.  Should not use with nail polish.  Does not work for CO2
Endotracheal Suctioning


Endotracheal suctioning is mechanical aspiration of pulmonary secretions
Indications

1) Coarse breath sounds

2) Visible secretions

3) Suspected aspiration

4) Deterioration of ABG values

5) Sputum specimen

6) Pulmonary atelecstasis or consolidation are presumed to be associated with secretion retention
Equipment

1) Sterile suction catheter of appropriate caliber – diameter no more than ½ diameter of artificial airway

2) Sterile water and cup – help relieve secretions
3) Goggles, mask, and other appropriate equipment for universal precautions
4) Oxygen source or BVM – help hyperventilate the patient
Procedure

1) Hyperoxygenation with 100% oxygen for >30 seconds and <2 minutes

2) Place suction catheter through ET tube into the trachea – suction on withdrawal of catheter.

3) Each withdrawal and suctioning should last 10-15 seconds

4) Suction pressure should be set as low as possible and yet effectively clear secretion

5) The patient should then be hyperoxygenated by delivery of 100% oxygen for >1 minute
Complications

1) Hypoxia/hypoxemia

2) Tissue trauma to the tracheal and/or bronchial mucosa

3) Cardiopulmonary arrest due to hypoxia

4) Pulmonary atelecstasis

5) Bronchoconstriction/bronchospasm

6) HTN/hypotension – resulting from increased ICP or vagal response
